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A 



ABSTRACT 



The creation of new wotds through the novel 
combination of English, words or, rtiorph^mes (e.g., "map ball" to refer 
-to a globe) was studied^ and . compared /in 40 preschool children, 40 
grade school children, and 40'adults/. These made-up words or lexical, 
innovations Were collected while suj^jects attempted to name pictured 
objects and were evaluated in terms' of incidence, conpunicative < 
effectiveness, novelty, semantic accuracy , and certain linguistic 
characteristics. Communi cat iviB effectiveness was established by ^ . 
asking naive judges to guess the/intisnded refere'ht of the made-up v 
wOTdT==^JJ: was expected that 'the p'reschool children's innovations would 
be wild and referentially opaque. Insteatjl, the preschool children '(s 
innovations were as frequent a|id as communicatively effective as 
those of the grade scho6l children and adults .-Grade school children . 
t produced the highest proporti^on of innovation's with semantic - 
inaccuracy and contamination/^ whereas preschool children constructed • 
moare innovations containing/redundant elements. This finding suggests 
that preschoolers jmay construct made-up words from a limited set of 
highly familiar terms, wheteas grade schoolers may rely more on 
partially known terms. Both, groups of children are able to circumvent 
gaps in. the|r lexi-cohs by creating conununicat ively effective lexical 
.innovations as often and as well as adults. (Autl>or/MSE) 

•-■/ • ■ \/- ■ ■ -•. V- ■ ■ ■ . . ; . ■ ■■■■ 
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Abstract ^ - 

■"■/■* , ' , 

■■ . ■ ' ./ . 

"■■■'/'' "* ■ ■ 

The creation of hew words through the novel combination of English words 

or morpheme? (e.g. "map ball" or "circle map" to refer to a "globe"), was 

studied in 40 preschool children, 40 grad^ school children and 40 adults. 

These '"made-up" words or "lexical innovations" were collected while subjects 

attempted to name pictured objects and were^valuated in terms of incidence, 

communicative effectiveness, novelty, siemantic accuracy, and certain 

linguistic characteristics. Comi|iunicative effectiveness was establishecl by 

asking 'naive judges to guess the intended referent of thfe made-up wOrd. It 

wa? expected that the presphool children's innovations would be wild and 

teferentially' opaque. Instead^ the preschool children's innovations were as 

frequent and as communicatively 'effective as those of the- grade school - - 

children and adults. iSrade school children proceed thef highest proportion of 

innovations with semantic inaccuracy and contamination, whereas preschool 

children constructed more' 'innovations which contained redundant elements. 

This suggests that preschoolers may construct made-iip woWs from a limited ''set 

of highly famijiar termsi whereas grade schoolers may rely more on partially 
. • - ' • ■ . ' *' ^ ■ 

known terms. Nonetheless, both ^groups of children are able to circumvent gaps 

■ ■ ... ' . r ■ , . - ■ 

in their lexicons by creating communicaitively effective lexijcal innovations as 
often, find as well j adults. 




' Wprd/fl "mado-up" by children 

. ■ • ' . ; /'^ , - ■^ ' ■' . ' 

, Young cHll^ren frequently find theiAaelves in, sltuatlons^iJItSfcii?' their 
vocAbulaties are insufficient to communicate what they wishe One way in which 
children extend their limited lexical repert^re is by creating new* words 
tjhroii^h the ^jxpv^iT'comt)^^ of known words or tnorphemes (e.g.) "map ball" or 
"circle map" to' re^er to a\^l6be' X» Such "madecup" words ate feffsttied to' aa 
"lexical innovations." Wife the developmental .acquisition of morphological 
rules haQ been the subject of much research in ch^l;^ language (Berkb, 1958 1 
deVilliers & deVilliers, 1973| MacWhinney, 1975) , lit;£le attention has been 

■ .- ■ . ... f:- ' 

given to this innovative form of morphological combination, • This study 
focuses on such lexical creativity in ^ctj^ldren as ' it , applies to the renaming 
of an object whose conventional name is iinknown or unavailablev^. 

^Lexical Innovation is known to occurLin a variety of populations/ MulCb 
construct new words^oth inadvertently ;| in the form of slipd of the tongue 
(Fay & Cutler, 1977j Fromkin, 1980) and deliberately, to refer to - 
technolbgical inventions, or to express an idea, compactly (Carrolli 1980|^' 
Gleitman & Gleitman, 1970} Lees, 1970"; Marchand; 1969). Simllacly, aphasic 
and elderly adults create new words in order , to circumvent their lapses in* 
word-finding (Liederman, Kohn, Wolf 6e Goodglass, '*983; Liederman, et.ali, • 

1981). . ■ : . . . ^ ' ■ • ' 

• Although the l^eative use of words is thought to be especially prevalent 
.withitd preschool children tcardnex^ Winner, Bechhofeir & Wolf , 1978), their 

■ ^ ■ ' ■ 'J-- . ^. . ■ X : 

productions are considered to be inferior in a number of ways to those of 
older \:hildren and/or adults. For example, pteschool children are said to 
produce innovations which are referiehtially opaqu^ and relatively'^ ; 
unconstrained by linguistic convention (Clark', 1981, 1982; Clark and Clark^ . 



1979). Vin a, series of studies. (Gardner ,/^i^chner. Winner & Perkins^ 1975j 
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at al., 1978| Winner, 1979 j Winner , Rosentlel & Gardner, 1976), 
Q^d hid colleagues examlhed the production of metaphors, similes 
reatlve renamlhgs of objects In subjects ranging In age from 3 to 19. 

the Inventions that they classified as figurative language Match our 
n for a lexical Innovation, e.g., "house-hat" for 'chimney' (Gardner 
1978i 12). > Across these studies, preschoolers produced a higher 
pi^ of Imaginative, utterances than grade school children i^howqver, 
terances were often "wild" and seemingly devoid of sense, Gardner 
.that the egacentrlsm of young children may have prevented them from 



out the piCbductlon of these Idiosyncratic and non-communlcatlve 



bns. 



ollected lexical Innovations which were produced during^ a picture- 
ask. We think that this permitted more accurate Identification of 
al naming attempts than methods using spontaneous conversation. The 
Icture naming nieant that we knew the yifntended target.. Moreover, the 
ur criterion for collci^ctlng innovations (i.e., that pnly pne of the 
s In an Innovation needed to be semantlcally related to the target), 
at we qguld Include In our coxJpus semantlcally remote Innovations as 



those which were ^^mantlcally I accurate. ^ 

valuate the claim that the creative language of chlld^n Is 

lally opaque (iSardner et al. » 1978 ; Clark, 1981) , we p^ented the' 

Innovations of children and adults to a group of /naive judges who were 

K guess the target picture that had prompted these -Innovations, this 

US td 'assess the extent to which these Innovations communicated 

^ ' - ■ : ^ . . • ... ' v \ ■■ V ■ - . ^ r ■■ . V 

when separated^ from, the brtglnal context. This characteristic will be 

I to as communicative effe'btiyenesa..;, \ ^ ^ 

■■ . , >>■ . ■ 

Te are several other issues? which we examined with referenp'e to > 
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. ' . ' t : . ' 4 . 

»' ' ♦ » • • ' ' ' ■ ■* ' 

• * * * ' * 1 r ' If ' ' , ■ .' ' 

chlidren's lexical innoyat lone t whether pirenchool children rely on this 
strategy more th^in grade school children and normal adults) how effectively 
chkldren employ ;.lt| and what characteristics are imposed by children'? 
developing Ungulstic and cognitive skills. Thus, we cpmpared the innovations 
of cli'se three groupie in terms of Incidence, .communicative effectiveness, 
novelty, semantic accuracy, form and the presence of some unusual morpheme 
combinations wtiich we had previously observed' in aphakic patients (Liederman 
et al., 1993)1 , . . 

" Subjects I 

A pidfture naming test was administered to 40 preschool childrei/^20m, 
20frx age - 4.5 years), 40 gra<](e school children , (20m, 20f| x age - 8,2 
years) and 40 male adults (x age » 50 yeari^). " * ^^'^ ^ 



. . Methods f ' . ■ 

S t imulii^, materials » The Boston Naming Test is a picture naming test 
consisting of 85 black and white line drawings of familiar objects (Kaplan, 
Goodglass ^ Weintraub, 1976). The pames of the targets cover a wide range ;pf 
word frequency (e.g. , tree,/bench, harp, trellis) j targets^ are arranj^ed* |^ 
approximately in order^ of increasing difficulty (e.g., dart, globe, yoke)/ - 

Procedure. The Boston Naming ^est was' administered individually '*ln a 
single session. Verbatim responses were recorded by^he examiner. The entire 

BNT was administered to the adults. Testing of the preschool children was 

./ ' " ' • ■ . ^ r ' y • ' •'' - * ■ . 

terminated after 4 out of 6 successive items were failed,. and testing of grade 

school children Was temina|W;Whien '6 out of 8 successive ityms/|^P failed. 

V * Coding * ; ^'l^p 

By* definition a lexical Innovation involved the construction of^-j noyel,^ 
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name for a target objiect by combining two or more recognizable morphcmeB, one 
of which bore a oemantic relationship to the garget. Lexical innovotionB 
could occur in two ^yal .1) two or more morphemea creatlvaly cotoblned/,to -form 
a now, name (e.g., "map ball" for- 'globe' and "aimer" for 'dart' ) , ;or 2) an 
existing English word creatively applied as a new name for the target object 
(efg., "noisemttker" for (doo^) 'knocker'). Theucefore all of our lexical 
innovations weile either noun + noun or gerund + noun compbunda .(e.g. , "cattle 
harness". for 'yoke,' "map ball'! for 'globe,' and "coloring tray" for 
'pal6tte')j, or they were nominaliaed verbs with an ^SL construction, ^ 
reflecting the function of the tibject (e.g., "picket-uppers" and "ice cube 
(.holder" for 'tongs,' "twir^-whirler" for 'plniwheel ' ) . , " 

Naming errors such^ semantic paraphasias and phonemic paraphasias were 
excluded from the^C^orpus. For example, "baby carriage" was considered a 
semantic paya^hasia rather than a made-up name for a 'cradle,' because it is a 
standard name for an item which is functionally -and contextually related to a 
■cradle. Similarly, "polite" was considered a phonemic paraphasia rather than 
,ja lexical innovation for the target 'palette. ' Other naming errors such as ^ 
■completion responses were alio excluded. A completion response is a: . 
I production which cpntains at leaftt one intact; morpheme of the original target 
\Ce*g., " hourv ase" for 'hourglass ') . The final- group of productions which were 
eliminat^eid^^ our -corpus were circumlocutions (e.g. # ^•artists use it" for 
•palette') and descriptioris of the object^ with an adjective and noun 
combination (e:g., "flat tray" or "wet tray" for 'palette'). 
, ' By theses, criteria, 221 instances of lexical innovation were identified 
fromfamongst\^1842 incorrect naming responses. The identifications were made 
by the consensus of seven psycholinguists at, the Bost^on Aphasia Research 
Unit. Once the lexical innovations were Identified, two dimensions were 
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evaluatodi (Ij ^^upctlpnal characttrlsticg (i.e., communlcatlvo of fiiptlycnei*, 

novelty, and \i©mantll accuracy), as aaaoliBec} by tialvo Judgaar and (2) 

XinRt^lfltic fiharac ^aa^ assaapedir by the author© . f 

For th^ flit of functional analyaaa, hoston UnlvcrBlty freshman, who \if||ro^ 

native epeakero- of Englleh, 8arv^<ji: nalv<|' Judges. Fourteen groups, each 

Containing ten Judges (n 140), examined equal numbers of inf^&vations, 

randomly, flistrlbuted between groups. The freshmen were told the following 

information about the innova^ionst (l) The responses !^ere^ invented by 

subjects^ attempting to produce the ^standard name of pictured objects. (2) The 

responses were not acceptable English names for the objects but some were ^ 

reasonable substitutes and othera were riot. (3) At tht, beginning of the 

experiment the raters yere ,not told.jWhat objects the innovations were iptended 

* ' . ' . ■ " / 

-to name. (4) Each attempt could have been produced by either a child, an 

^ 3 

elderly petson, a brain-damaged adult, or a ijiormal adult. ' , 

The freshjnen yaters were asked to perform three types of qualitative 

Judgements for each innovation. First, they Judged how 'Vec^l^ai^*" "odd," or 

"novel" the word appeared to them, using a 3;point scale (from 1 

ft* ■« ■ ' ^ 

"ordinary-sounding or not. novel" to 3 "very unusual-sounding or novel"). 

Thus V^ovelty' referred specifically to the distance of the innovation from 

staiWard linguistic constructions/ Next, they Were asked to giiess the 

referent of each innovation. Each freshman was permittedvOne guesft; there. 

were, therefore, ten opportunities for each innovatlpn to be correctly 

identified. When the targeUof an innovation was correctly gueBsed by at least 

one freshman, the innovation was considered- to possess ' connnunicative 

■ ■ 4 . • ... . ■ ■ * ■ 

effectiveness'.' Finally, raters were told the target names. for Whicti the 

innovations had been invented, and, asked to^rate how close in meaning the 

lexical innovation was to the tatget word, using a 3-point scale (£rom 1 - 

■ ■ ' ■ ' ., ^ ■ . „ • "... 
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.'*vory cl^oiie In tneanlng or fl«mantlcally, «ccurat«V to 3 "di«t:iinc in meiining or 
aeroantlcally Inaccurate") • This* typoi^ of rating will ba callad 'aemantlc 
accuracy • . ^ # 

For tha aot of llngulatlc analyaaa tho .authora axaiqlnad all laxical 
Innovi^tions for\ t^ho preaonci^of certain featureo which had proviouoly been 
observed in the lexical innovaVions of liphaeic adultet 

• ■ \ , V ' . * . 

1) Redundancy \ where the first morpheme (the modifier) provided ' 
information qubseque^ly communicated by the second morphbme (the head noun) 
('©•8»> "watcrfiah" for\ 'seahorse' )• 

2) 'Contamination' -\^here semantically and/or ph^nologically related 
words were blended together (ekg.'i "sanddial" for 'hourglass') as a cross 
between 'sand' and 'sundiall). . / 

3) Anomaly - where the two morphemes were combined in a semantically 
unclear* or misleading manner (e.g. , "sand day" for 'hourglass' does not. elicit 

■ " A • 

a single semantic interpretation^ "water eater" for 'beaver' is unclear 
because 'water' is not eaten, aqdl^^ecause it is consumed by all living 

Creatures and thus does not clearly refer td beaver). ' 

^ ^ • ■ * I * 

* Results 

Adults rarely made errors on the confrontation naming testi whereas 
children were not presented with th^ entire test." To' compare the incidence of 
innovations between groups, therefore, it was necessary to correct for the 
numberr of opportunities to produce innovations.' For each subject, the ratio 
of innovations to the total number of in^orrjpct attempts to name the target 
was calculated. Naming errors ref^^cting mispercei^t^^BjCe^^ "bat" for 
'oar'3 were eliminated, because they do not seem do^fp^ct litigu^ 
difficultyT^and w^re particularly prevalent within the- responses of the 
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cltlldren* ' 

• S^lmllarlyi to compare popuUtlonti « wean value which represented the 
proportion of Innoyotiono pOBse^alng the feature of interest vaa calculated' 
for each aubject. T^e following 3 planned compariaona were toated for each 

data eeti each population wae cohtraeted with the adul^: group $ then preachool 

■ ■ I , ' * ■ 

children wore compared with grade a(;^ool children. To teat for homogeneity of 
variancea between groupa, Cochran* a Statiatlc waa applied to each aet of 
data. When the variancea* differed to a oignificant extent ^ .05),* 

9 

I 

separate, rather tham pooled, variance estimates were used for the planned' 
comparisons. . The results reported below are presented in Table 1. 



Insert Table 1 about here. 



Incidence and functional characteristics of lexical innovations. 

^ , ^ , ^ ^ ^ 

X The proportion of naming errors in the form of lexical innovations did n^ 
differ signiticantly between the preschool, grade school and adult groups t 
approximately \ 11 of the naming errors were lexical 'innovations. For all 
three grouJ>8 at least .1^0 of their lexical innovations were communicatively 
effective. Although the incidence of communicatively effective innovations 
did not differ significantly between groups, it should be noted that preschool 
children produced the highest proportion (.68). The proportion of innovations 
whicli was Judged to be high in novelty was approximately .33 for all three 
groups. However, ^the proportion of innovations which was Judged to be low in 
semantic accuracy was significantly greater in the grade school children than 
in the adults^ (t " 2.36, df - 60.2, p < .05). Grade school children also 
produced a higher incidence of these errors than\preschool thildi:en; but not 
at "a significant level. , I 



/ Words "made-up" by children 

The charectetiatlcr of 'the lexical Innovatlone differed al^nlflcantly 
b«twpcin groupie Rodundunt InnovAtiona worq algnlf IcanCly mor« prevalent for 
the preachool children than for either the adulta (t - 2.09, df - 20.5, £ < 
.05) or the grade achool chlldr«i^^(t' - 2.57, df - 17.2, .£ < .03).. 
Contamination occurred ^Kthin a aighlf iciyntfy higher proportion of the 
innovatloni grade achool ifthildren than adulta' - 2.004, df - 36.6, £ < 
.05). The Incidence of anomaly did not differ aignlficantly between groupa. 

■ , DlecuBflion ' 

Our rceulto demonstrate that prevloua research has underrated the ability 

of preachoor children to fill gaps J.n their lexicons through tjie creation of 

new names from famiiiar morphemes. Rather than beinp referentially opaque or w 
• ■ 

• devoid of meaning, the innovations of our preschool children were highly 

e;ffective in their ability to commbnicate. More than two-thirds of their ' 

lexical innovations could be correctly decoded by subjects who' were unfamiliar 

■ ' 4 " ■ 

with the original context within which the innovations were produced. In 

: ' ^ % - . ■ - 

fact,- preschool children's innovations were as communicdtively effective as „ 
those of either grade school children or adults. | ' 

There was also no evidence to support the claim that grade school children 
are less inventive or creative than the preschool qhildren. The probability • 
of resorting to lexical creativity as a means for filling a gap in lexicon 
knowledge was equal for preschoolers, grade school children and adults i 
approximat<ily one out of ten failed naming attempts was in the form of a 
lexical innovation. * , 

The relatively high proportion of redundant forms for the younger children 
was an interesting finding. These redundant forms suggest a, particulaj?,^^^,K ^ 
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•triitegy which young ehtldrtn miy ui« to cops with « U«lt«d vocabuUry and 
InconpUte knowUdga o( ■cMntic Jind Hl«rarchlcnl raUtlonahlpi cUbb 
Incluiilon. Ani^Un, 1977). When ^ncountarlng word-finding dlfflcu,Ul«i, th« 
praachool child may conbina or ovaruia a amall aat of highly familiar tarpi. 
Vlhaan (1981) auggeata Chat an analogoua etrategy la found In phonological 
devclopmont. Young children employ a ."homonym etratagy", where thay "merge" a 
few familiar aounda in their repertoire to create one labetj f or aeveral 
different referents (e.g., baS ' be for Bobby and bucket i Wateraon, 1971 
cited in Vihman, 1981 i 244). , , * 

It ifl Burpriaing that the redundancy in preachool children' a innovationa 

r 

did not impede communicative effectiveneaa. jPreachool children' a innovationa 
were aa cpmnunlcatively effective aa thoae of the other two groupa. Work by 
Downing (1977) auggeata an explanation for thla finding. When her aubjaota , 
. were aaked to interpret redundant innovation* (e.g., "boOk hovel"), they 
provided contexts which rendered t:he elementa in the innovaj^pa- 
non- redundant, and conaequently, properly conatructed. For example, inatead 
of interpreting a "book novel" aa a "book book", one of her aubjecta 
interpreted it as "...a novel about the writing of a book" (Downing, 1977i 
832). ' " , 

Since we expected that preachool children would generally make m<^^ error 
in morpheme combination than grade achool children, exceptiona to tWla patte 
/deserve attention. Surprisingly, grade achool children, as compare^^^o 
preschool children, produced proportionately more innovationa with aemantlc 
inaccuracy and contamination. The amaller -proportion of aemantlc inaccutacy 
and contamination in younger childrenVa innovations is "coialatent with /the 
view that they overuse a limited set of known terms. In'contrait, ftrkd^ 
school children, who may , be in a period of tapid lexical expanaion, aiay 
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create. lexical inliovations frbmfra large^i^set that includes ifattially known 
terms. The use of such unconsoli'dated lexical inform6tioxtJ.i^th^ ol-4^X 
* children would then create opportunities for viblatirig rules|^i<^inQ:rpheme 

combination. ^ - ' / ' - ^ 

Whether creative naming/in jjareschpolers is "wilder" than in grade school 
children or adults remains/uncertain. Wheh'^referring to wildneSQ, Gardner et^ 
al. (1978) emphasize cogniltive factors. For example, they claim that ' 
preschool children use idiosyncratic language because of their egocentric ' • 
cognitive j^yle and their tendency to cross semantic boundaries in the 
inventioi 

(1978) sfiggest that grade school children use more literal language because 
they are|^imnersed id the process df mastering dictionary-like definitions of 
words. 

Our data did not support Gardner's claim that preschool children are more 
inventive and creative than grade school children. As noted, the probability 
of resorting to lexical creativity as a means for filling a gap in the lexicon 
was equal for preschoolers, grade school children and adults. Although there 
was a slight tendency for preschool children's innovations to be judged 
somewhat more 'novel' than grade school children' si this difference did not 

approach significance. 

, ■ " "'' ■ ■ ■ . • . ■ ■ ■' ' • 

This paper has demonstrated that when children are confronted with novel 
' ■ . . * ^. t ' / " ■ ■ ^ ,.~ - ' " . 

or unfamiliar objects, they create novel words as often as adults and as 

- ■ ^ ' • * . ■ • 

effectively. The occurrence of such effective lexical innovations indicates 

that evgn very young chiidren are able to use their rudimentary understanding 



of th^^bcess of reference to extend their limited vocabularies. 



, Words "made-jip" by childrWi 
12 



» .9- ' * 



(1) A continuum may exist between lexical information that Is "unknowns" and^ ; 
tliat which is tempo^rily "unavailable V; this distinction is especially - 
d|ifficult to determine in children, given the nature of developing 
lexical systems. 

(2) |In addition to the author^, the other, participants in coding were Drs. 
Jean Berko Gleason,f Eugene Green, and Lisa Menn. \ 

(3) / Lepcical innovations of aphasic and elderly adults are presented in 
separate papers (Liederman, Kohn,/- Wolf and Goodglass, 1983; Liederman e|: ; 



(4) 



at.., 1981).. ^ « ^ 

One should note that the communicative effectiveness of the innovations 

. • ^ ' \^ ■ . : . ■ •■• . ■ i 

ofy^dults may have been underestimated.. Since normal adults tended to 

■ :. ■ ' . ' ' . ' \ ' * ' / 

misname targets with the lowest word frequency, their innovations were in^^ 
response to more difficult items than those of the other groups. The y 
raters jjadging communicative effectiveness were equal in ^education to the 
normal adults (both had only a high'^school education) v . Consequently, 
some of the innovations produced by normal adults may .have been auite 
apt, yet they may not have >een guessed, by the freshmen rateV^because 
they, themselves, could not access the target* word. This problem was 

partially compensated for by adopting a liberal index of Communicative 

\ ' ■■ ^; ^ ' - . A--'. ■ ^ 

effectiveness^, i.je. an innovation was. considered xo^unicatively 

effective if one out of ten freshmen could guess the intended referent. 

Given that the freshmen had no knowledge of the targets, it is well^ 

beyond chance 'expectation if even one of them was /able to prjpduce the 

corrects target on the basis of the innovation. / . * ^ > 
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Table 1 i. 



'^J'^'. ' // ^Characteristics -of LexlcH^Creatlvlty In Children and Adult? , . 



4ncldetice / Proportion^ of Ifanovatlops with the l^ollowlng^Sharacterlstlcs -.r-^-y',- ■■■•r. 



:(>£ Innovations 



\ 



Proportlon.of High Low semantic Cqinounlcatlve ' ^ 



> -Namln1g Errors NoYelty :\ ' Accuryy Effectiveness Redundancy, Contamination Anomal;?, 

'.28 .16 « .53 V .04 r ' .00' ; , .03 



Adulti> ■ . 



-7(73) 



(21) 



■ \ 



(12^ 



(39) 

- ■ A_ 



(3) 



(•0) 





. « .-, > 






i 






, Preschool , .. 








Children " ;\, 










(56) . ' 


(20) . 






J.- 














Grade school 








Children 


.13 


.34- • 








/ ' 






' (98) 


(33) 



.34 

(17.) 



^ ^.68 
!(34) 



.22'''* 



(11) 



.02 



.&2 



(1) ' : (i) 



.37 

'(36) > 



.50 

r 

(49) 



.02 

(2) 



.06 , 
(6) 



.02 



(2) 



Note: + ='Blgniflcmt dlff«ence. between children and^dults (£ <_ -.05) 

*= significant difference^ between the preschool and gradeschool children ■(£ 4. .05) 
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